In previous studies, we have reported aldol-type reactions with magnesium salts in the presence of amines and shown the unique stereo-and chemoselectivity. [1] [2] [3] [4] [5] [6] In the course of study, we were interested in the effects of magnesium salts by differences in the counter anions and the effects of the amines. It is known that the counter anions of metal salts and amines affect the reactivity and/or selectivity in some aldoltype reactions. [7] [8] [9] [10] [11] This paper describes the effects of magnesium salts and amines on the stereoselectivity of the imine aldol reaction 3) of N-cyclohexylimine 1 with aromatic aldehydes.
as the intermediate in the aldol reaction of ketones with aldehydes using MgI 2 in the presence of amine to explain the generation of threo products. 11) Thus, in order to identify the cause of the variable stereoselectivity depending on the kinds of magnesium salts and amines, the reactions employing Mg(OTf) 2 and Mg(ClO 4 ) 2 in the presence of Et 3 N, in which the reversal stereoselectivity was observed (Table 1 , threo/erythroϭ5/95 and 75/25), were carried out and the change in the threo/erythro ratios of products with time was confirmed. As shown in Table 2 , the use of Mg(OTf) 2 afforded the erythro-excess products regardless of the reaction time (threo/erythroϭ5/95). However, in the case of Mg(ClO 4 ) 2 , the erythro-excess products were converted to the threo-excess products as time advanced without a change in yields ( Table 2 , threo/erythroϭ43/57→75/25). The change in the threo/erythro ratios of products with time suggested that Mg(ClO 4 ) 2 gave the threo product 3a under thermodynamic control, not via the 'boat-metal transition state'. Because, if the reaction using Mg(ClO 4 ) 2 proceeded via the 'boat-metal transition state', the threo/erythro ratios of products wouldn't change from the beginning of the reaction. In the case of Mg(OTf) 2 , the lack of change in the threo/erythro ratios of products with time suggested that the reaction proceeded under kinetic control and afforded the erythro-excess products. Further, the reactions using Et 3 N and TMEDA in the presence of MgCl 2 were also examined, as shown in Table 3 . The use of Et 3 N gave rise to the erythro-excess products, regardless of the reaction time, and TMEDA changed the threo/erythro ratios of products with time like Mg(ClO 4 ) 2 did. These results were rationalized by the same reasons described above. Thus, the magnesium salts and amines were speculated to cause a retro-imine aldol reaction under thermodynamic control and to increase the threo/erythro ratios of products in the order Mg(ClO 4 ) 2 ϾMgI 2 ϾMgBr 2 ϾMgCl 2 Ͼ Mg(OTf) 2 and TMEDAϾEt 3 N, as summarized in Fig. 1 . Table 4 shows representative results of the reaction of 1 with aromatic aldehydes 2a-f under four kinds of conditions (A-D). The reactions under condition A using Mg(OTf) 2 produced lower threo/erythro ratios of products than those under condition B employing Mg(ClO 4 ) 2 , and the reversal of stereoselectivity was observed except in the reaction with 2d (entry 4). The only reaction with 2a and 2b under condition C showed lower threo/erythro ratios of products than those under condition D using TMEDA (entries 1, 2). The effect of Mg(ClO 4 ) 2 was observed in the all reactions of 1 with 2a-f, though TMEDA had only a limited effect on the imine aldol reaction.
Effects of Magnesium Salts and Amines on the Stereoselectivity in the Imine Aldol Reaction

Experimental
All melting points were determined on a Yanaco micro melting point apparatus and are uncorrected. IR spectra were obtained on a JASCO FT/IR-420 IR Fourier transform spectrometer. (Table 1 ) To a suspension of 1.2 mol eq of Mg(OTf) 2 (726 mg, 2.3 mmol) in MeCN (9 ml) was added a solution of 1 (346 mg, 1.9 mmol) and 2.4 mol eq of Et 3 N (0.645 ml, 4.6 mmol) in MeCN (4 ml) at Ϫ45°C under argon. After being stirred at Ϫ45°C for 1 h, a solution of 1 mol eq of 2a (205 mg, 1.9 mmol) in MeCN (3 ml) was added and stirred at Ϫ45°C for 16 h. The reaction mixture was quenched with 1 mol/l AcOH at room temperature for 1.5 h and extracted with CH 2 Cl 2 . The CH 2 Cl 2 extract was washed with saturated NaHCO 3 and brine, dried over MgSO 4 , and evaporated in vacuo. The residue of threo 3a and erythro 4a in the ratio of 5 : 95 was purified by column chromatography (eluent AcOEt-n-hexane, 3/7) to give the mixture of threo 3a and erythro 4a (282 mg, 72%). Ratio determination was carried out by Compound 4a 13) : Colorless needles (CH 2 Cl 2 -n-hexane), mp 105-107°C. Compound 3b 14) : Colorless prisms (Et 2 O-n-hexane), mp 79-80°C. 
